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ABSTRACT 

PURPOSE: To provide a device which performs various annealing an a silicon 
thin film by irradiating it with laser beam. 

CONSTITUTION: Relating to a laser process device provided with a heating 
chamber 304, a chamber 303 where laser beam is applied and a robot arm 314, 
a substrate on which a silicon film to be irradiated with laser beam is 
formed is heated in the heating chamber, and then, while heated, irradiated 
with laser beam in the laser process chamber 303. Further, heat treatment 
is performed in a heating chamber 302. A chain of operation is performed by 
transferring a substrate 315 with the use of the robot arm 314. 
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[«m tones 0 4 <t tf-)t*Bwrr**3 0 

JStf-fa. S6C4Df»a3 0 2Tlni»aa€:ff5. cn 
tt-H©»fPttD#y h7-A3 1 4IC<fcoTg«3 1 

5 &&j!k?zztiz&oTnt>nz. 
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■r* u—v-mwum. 

&lS«585OOt:£U:<0i&«T. AO#5Xg«0£ 
/fiWTWSSTJOift Sfr 3 IS t . 

U— !f-ft*!I»T'&IKK4 5 5X:&U0i&ffi-C. AO 
V— »f-Jt£lttt SISC 5 5 01C±3 CCCfflffiTSO 

i^~»r-**!Mrr*isfc. 

8ISCD&5 5 0"C±3 O-CCOaSTiO^Sff^ie 

t. 

u— tf-3t€H*-r*(afc5 5 ot;±3 ccrojigTiio 

ft£8aifr*l8<!:. 

fi9Effi£<Ofig«5 0 0 < C«±T»0. AO#7*g« 
<OS^T<D®ST»%CtSr^ai:-r«U-1f-ffla 

St. 

sistraisi. 
iMoinJiMiaeft-rx&fc. 

miB^lfcJ:i;/*fctt^2©lnii»j!aatt5 0 orSU 
IfflKU— tf-tt©lWtt, 4 5 5"C«±T*oT, AO 

Si. 
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mE#MBC»LTJB 1 «*DJ»SaaSff5lSt. 

KlSlC*$HTfeSft$nAcS5RK«C«UTU-tf-Jt 

£!8tt-*lS<5:. 

KlSCfc^TU— !f-^BR«Snfc'i*KtC«LT 
S2 0llD»jSia«:«fi-riSi:. 

men i fctts 2 ©iof»fflatt 5 o o t:&i± 

10 !f-3t<01lttt. 4 5 5r«±-C»-3T, AO 

Co. N 1 . Ru. Rh. Pd. Os. 1 r, Pt, C 

u. AuA^a«nfc-s$fctt«»asw7c*^fflv» 
e,n* c t z®mt? * u— tf-«aam 

Co. N I. Ru. Rh. Pd. Os. I r. Pt, C 

20 en. 

5X1 0 i9 cm- z ttt&±5lZ&\$tlZZtZ®mt 
gffi£;ta!R?-*#a*:W 1 RtfS 2 WM&t. 

u— tf-ttsaawr * ^asw l t w-tf-aia^i: e 

«IE»lR0t3l2<0fllJRSa:U— tf-ftaattt. ffoE 

jo iijESiojn!»attSfi«Sr^©tagSTiio»L-. 
sueu— !f-fflasttBflES i oM&sriiD&snfcg 

fflE* 2 ©HO»*tt«Ei/—!f-tta*C*^T W— If 

v— tf-fflass. 

U— tf-J£tt»«**T LT^* z tz®mt?z V— tf 

40 -fta£B. 

U— tf-)tWl|3iawBaW©K. SSttS«S;9 OS0 
<E£tt6#gKM>-C9 OSEHE^n. (89 0S1h»E$ 
SO n/S:SfilC»LT2 0B©U-if-}t©fiiW*'fTt)n4 



3 

fleas* 9 offi®e$tt*?at:*5^TSfi*9 oa 

ss& 4 ft £ s l tub w-r * c t znm 1 1 * u 
— tf-fflass. 

t. 
st. 

nTStStCflLTIfi Stan. 

[OOOl] 

[0 0 0 2] &*«fcO. *8|{*IC»LTU— !f-Jt£!I 

TH*. WAtf. 7*7*^CVDf£IC«J:?-t#7;*8« 
±ICfiEK$nfc#||«a3RK (a-S IIS) KttLTU 
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— !f-xcRarr« c t\z£oTts8,mm\z%fS.t 
u<tyu— tf-^saw-rasst una. *w 

[0 0 0 3] U— !f-}1£ICJ:4Sffi7r-;i,fflltt. T 
/0 SIClrfflfc8«5£&*. L^LftA**. *©7=-.>M» 

[00 04] 

*0 (1) U— tf-«©Bai*tCJ:*¥W*'v©7=-;i'Sa5 

(2) i^asssH'vou-y-jtcsawicfcoTfie) 

[0 0 0 5] 

tsissiRftrafc*©*©] *wwrpi*-r*£» 

JO [0 0 0 6] ±l5<8fi£l;:*5l,>T. «7ASfi±IC»fig$ 

m&2ft}t±\z}mm&*®'s>ffiimikmmw0Li<ti 

[ooo7] v— v-xmmzmz4 5 sk;&l±o> 
j&8TM&T*©tt, i/— tf-^©i»ic«t47=.-;u 

SOU, aSKlCttLTX***-*-**.. -e©x*;i/ 

40 *-ic«fc?T. 3i«Kses{bs«fco. same* a 

Sff 5fc»T*<E>. COB. #ICU— !f-3t«;SfHrf* 

*t£<iwi-*c racers*. 

(0 0 0 8] S8lC*T©tt. SSfkasRKOTiSK^ 
T. K r FX*->-7U— ?f- (Kg2 4 8 nm) «:figW 
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[0 0 0 9] 08£j?,*<>:* Sfi <«**> tfilBL&tt 

arcu-if-3t£$»T*c<tK<fcoT, hi; i/— tf- 

[0 0 10] 09lZTxt^«, 7 7>X^ b)M0*m 

»B0»att#anT*>*cfc*«*r*. 

[00 1 1] 09£jE,Tfc#a>*<fc5lC, I/— If— 316© 

H*cff3MM>iKtt. '>fc<fc4 5 5ta±* ff* 
ixtesoo'ccu* £5W?£L<te5 5 ox:&±t 

[ooi2] ft*uft®#&t2. »*t«»-r«*^^ 
iWEun*. eT0B««wr*&s«. 

[0 0 13] *fc±«BU-1f-3t©«IWtBRplCffton 

*3-~>^7 0 5 9*7^»«©2j«tt5 9 3t:T& 
0, 5 9 3t:WT<0M«Tjta&*ag£fr? 

[0 0 14] *fcJ«ICJ;*l«, U— tf-ftSlSTf * 

rnc 5 5 o x: ± 3 o t:®mt»« t njjR-r « c 
[ooi5] tfzu— v-xtfitm&toMK* nana 

SCJ:0, ^A3i*«€«HlflSS*T*<Ci:tt*»T 

[0 0 16] £$>«fc5&4BS»fcLTtt, Fe, c 
o, N i ♦ Rik Rh, PcL Os, 1 r . P t, C 

te, 5 5 0 , C±3 0 , C©«affiT4^ragS©ln]»fflaS: 
[00 1 7] ±E7c5g©«A^^tt, ttAKSS 
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[0 0 18] ±E&J®7C*<*>i9AfBtt, SSK* 
IC43tt*M^c5St0S8*<lx 1 0 16 cm" 3 -5xi 0 
,9 cm- 3 (b^<i:^:IAn:(l:MilT*i. Cft 
tt, &B7C*<0®S#1 x l 0 ,6 cm%m5i:, 

/o *©»*a«»sftt\ ^^j®tc*©ss^5xio 19 

[0 0 19] *Wffl§TR*TSffl©BWS, #7*1 

*±ww*a*B*»i*-r«ia£. tne#AKd» 

BtttUTB 1 0lnftfla*»l£aft:3l**X8&. 

ttiaK^^T»*ftsnfca*Kic»bTi/--if-3t 

W U «E*lfcJ:tf/*fcttS2©tt»fflHtt5 0 0*C 
T. «EU-1f-3t©BWtt, 4 5 5T:H±T*oT, 

n*c*«jai:T*. 

[0 0 2 0] ±B*fi£tt, #?x»*±ic»rtSftfc# 
iCU-1f-3K©a»K:J:oTS6K:*©»fttt€«I±S 

B«t>o*iB««fta*s**cfcft»air*. 
50 [o o 2 1 ] m i o ic^-rott, #a*sa«fc»LT 

*oT»*fcSl*, *Sfitta*B*fcfc«&<0B*Kfc 

[00 2 2] 01OlCfct>T, Nol, 2, 5te, 
s. No3ii tta«a©»cLC (U— tf-3K©» 

ft) £fTofcft#T&*. No4ii> JaJ»i!ia0«K:L 
C (U— tf-3t©»W) tfrK SSlCjra&fflafcfro 
40 fcttttrfc*. 01 0*Ana*I&*ttJ;4lc. U— tf 
-*OB»»«ca6K:lD»ffla*lD*fctt» (No4> 

[0 0 2 3] C©«fc^i^ I/— tf-*©MWO«»CllDB 

ICB«>T*»T**. tf-3t©ggW«iCff 

bn^^Rffla^iastt, 5oox:^±<tr*ci^w 

[0 0 2 4] *^«aSTP7T>T*tocO^^«, Sfi$» 
50 iS"r^^®€^U/5:»a^<i:, g££M&T**&££ 
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U ME«20lOftBttMEU-*HBa*fc4»)T^ 
tSfcattft. 

[0 0 2 5] ±&M&Z%LtZ&®<Dm®l\Z7r>?. 10 

biic^t, 30 iwss3 1 5*»ar**a3 1 

4 (D#7h7-A) £WLfci8j££?i&ft. 3 
0 5 t 3 0 2 tfSCtMTftf Bt*r«ttMTCft 
-5. *fc. 3 0 4#U-tf-*€B»**¥M*T* 

u-ifHfflas-ea*. 

[0 0 2 6] MM^ft U— tf-JtftBWTS 
g«£9 0g[5]&£t*ft^a<i:, 

C0 0 2 7] ±ettj*e*ifcga®M6Biic** a r. » 

0 1 IC^nt &dte, I/— !FHBaS3 0 4IC*5HTU- 
1f-**B»T**» (B3C3T3 3 l*tU-1f-* 

zxmrzm) **u *fc3 0 3-w?aft*ST* 

-BNKB3 3 1*60U— *f-JtttH3 0)KiB*M« 
ft. 

[0 0 2 8] U-tf-JfcG>»tttt, 03K*$*lftg« 
ftCBMl**?-S?3 5 3 £3 5 4?^£ft*#fai::# 

ttHLft0555rrtIIC36*an*J:5KLTfften4. B3£ 
fc^Tte, C tic J:oT. «*tttfC 

-tf-£-AffiiJ£#f>2ttftCDTt><J:^. 
[0 0 2 9] CCTSttOW— tf-hT-AO***^* 
9 0£Sft*>itT, *ft<fc'b2Ha±©U— tf-Jt® 

»ate<r?9-&fc<0£1"ft£tan?#ft. 

[0 0 3 0] 1BB©U— lf-JE«>a»«)« 

ic, 3 0 3T7K£nft3icfcoTgffi£9 08@&£ 40 

ft. C0«BCftftB«QSLTfr90'CfcJ: 
[0 0 3 1 ] g«Ols]|E£3 OKtLT, 30IC 

[0 0 3 2] 50 
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«sT*«icH«an*u— tf-fla*«*«r. 01 

lc**JS«IC3K-ru— lf-«iaBB©±BBB*«'r. B 
2CB10A-A* T«ofc»rI0«:^t. 03IC01 
<&B-B* TW^fcKHB**?. 
[00 3 3] B1^B3IC*$HT. 3 0 6T7*£ttftE> 

a. sffi ntm *BA-r«fc*«BAa <d-fs> 

T*0> I/— !f-%tBltT*maMH+fMXB 
B«f©«B©»«h?>^*^»*snfc*B (K 
»> WW*ty h 3 3 OfcWASftfcKBTrtB* 

e»A$nft. a«oBA*3 0 6ica«€iMM»sa 
frttft. 

[0 0 3 4] 3 0 1 T*£*Xft<Bti;, g«£gHl*3lC*$ 

uTBa-rftfc*©BaaT*o. 3i5T**nftg 

fifc-tWr>»i8T«fcfc0n#:y H7-A3 1 4£ffi 
X.T»*. COD*y h7-A©5fefiB» (g«£fH*ft 
«#> tt, 3 6 0flW>HJB*l*K RX±Tl5\pl\ZW}frt 
ZttfiVZZ. £fc> C0D#y h7-A3 14ttiD» 
¥R*rtBLT*0. g«3 1 5£»&<H;:*Sl>Tt>g 

ft. 

[0 0 3 5] £fc3 0 0ttg«G>ffiBS*>iMfl©77*f 
/>h¥BrC*0, otf? h7-A<hg«<he>tM£fr 
tf4E«fcfT3fc*0BB«rT*. P#yh7 
-At»«t©ttBB»^«C-Sftfe©tft*J:5C 
Tftt»ll6£*rTft. 

[0 0 3 6] 3 0 5ti$W(OH MftgT&O, U 

ftlBS 3 0 5 Ctt. 0 2 IC*"f «fc 5 IC 3 1 5 

r « $ nft a«*<£»tscSfc btaftck^^L t was n 

ft. *fttt«IA*ftft:S«3 1 5»;Mnft?R (fctfiJD& 
#»> 3 1 7ICJ:or0rSOfiK»clioBSn*. g«3 
1 5te»J7h3 1 6±llWW3nT*5D* ftSfctftlC 
U7h3 1 6£±T£1*\ 38&S3 0 lrt©P#y h7 
-A3 1 4fc«fc?T. ^BfcrftBttft-ttroloB* 
3 0 5ICtbUAnTft-t^T^ft. 
[0 0 3 7] £fc3 (MTSSnfcfitt. jf-Jt* 

oSTtt, U— !f-WM«B3 3 ld>&!B»£ttfcl/- 
*f-**5 5-3 3 2TSW$*a-T^fi)c5^©$c3 5 2 
£ftLT, SS^B^nftAr-^3 5 3±KKS£tt 
fcSfi±CfigWrftCt^T$ft. 7f-y3 5 3H 
SS$rfiD^1-ft^a^(iAT^0, ^813 5 4^ 
atl««k5lll*7C*rt«C»»T6BB**LT^ft. 
[0 0 3 8] l/-1f-88W*B3 3 1 tt» WAtfK r F 
tf-*KBr«BB«*b. 
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(0 0 3 9) CC08ttCOU-lf-t'-Ate, 3 5 4T* 

3fc£iIStL:>ogfi£XT-> ? 3 5 3S3 5 4-e^$tt 
[0 0 4 0] 3 0 3T*$*l*tf)W:. g££9 0S<Dft 

3 i 4ic«£^Tco*x-^±ic#&3fta. *ltc: 

OXf->^9 OgEfcU *«>«Kcitfy h-7-AK 
< fcoTS«^»0lll$n*CtlCJ:oT. Sfi«9 0S 
0Cl/fctt»-CO*y h7-AK:«ft$*X6C£K& 

[0041] £03 0 3T«snasa«aiw:, Sfiic 

■C*«. itJSU^ct^lC, gfc (KA) iCttbTKIWi* 
&9, »*tl*HlC»»**a:*«6IBIt*ff5Cfcfc W 

*CT, g«£9 08@ie£tfT, HfciSICLTI/- 

[0 0 4 2] 3 0 2T*$n*£*i, 3 0 5T^$n* 
SfcnU«tt****iniB*T*6. 3 0 5T*$n* 

T&t>fc. CttlCttLT, 3 0 2T«Sn*Mtttt. 
U-if-fflSS3 0 4 Cfc^TU— !f-**«JM*Snfc 

[0 0 4 3] 3 0 7-cw*jv&sh*. aa^»7Lfca 

K*8BnKBUT*fc*0»fflS (7>P-H» T 
*D, »A*3 0 6 imtt»C*-feyh 3 3 0ICS«d<« 

n*. « 

[0 0 4 4] a±RWLfcftS[3 0 1. 3 0 2, 3 0 
3, 304, 305, 3 0 6, 307, 

Bfc«fc?TBE*B- bhwt&9&imtir*z.tifi 

■C$6. B2C»*. 3 1 8-3 1 9T^2n*8l^t# 

rt<, 03ICtt. 3 5 6, 3 1 8, 3 5 7?*3tt*#& 50 
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73 2 1 -3 2 3, 3 5 8, 3 5 9*l*£trC»*. 
[0 0 4 5] y< h/^^3 1 0-3 1 

3, 3 0 8, 3 0 9£(S*TfcD, 

[0 0 4 6] Bl~B3li:«T8B0»flsflSttTfc* 
CCTIi, ££#5 9 31CC0li-->y7 0 5 9* 
5*g« (lOcmft) ±IC»jfc*ftfc#M«i*Bl;: 

[0 0 4 7] aTIC«Tftflsfc*$^Ttt, B1K«T» 

[0 0 4 8] *ry-f h/t*^n»ta>»tt*Tii« 

Ufctt&^T*. *UT, MMti£*BMMtetlfc# 
7*g« (StT«S*^5> ft#BiT*K*T*-ty 
h (B**r) KBIAU **y h*»AS3 0 6K» 
Af*. *t^«»Afc fflA^coi? (B***) * 

bb*s. vivvis 1 2 sunt, n#* h7 

-A3 1 4lC<fcoT, BAS3 0 6rt©*-fey hC«tt 
£ftfcltM>gfi£»2S£3 0 HCffiOUT. CO®. 
75*f/>h3 0OC*WD#y H7-A3 1 4 <hg 
S3 1 5£<&ffi©H«£Wfi-f*. 

[0 0 4 9] BSIS3 0 l»C»0ffl*nfca«3 1 5 
WU ttJ»S3 0 5ICiRttSnS. ftllR«3 0 5aB3ir 
*<**l*,i:5K* g«3 1 5**ft«CiR«*Ct* t "C# 
SWfflt&^T^^ gfi$rira!»^3 0 5ICiRfflr6»C 
*fy-f h/^ys 1 lftBW. D#yh7-A3 

1 4ICcfcoTgfi3 1 5£M&£3 0 5(C©«T^. * 

ury< h/tjpy 3 1 1 zmmtz. 

[0 0 5 0] Jlil&g3 0 5T«, S&#5 5 0"C<OMS 

icjiniSi^n^. g« w^xgfi) ©s.« 

^sriraiftjaa^ff^i:, ^5Aa«©B*^«»*«« 

[0 0 5 1] tnBX3 0 5lc«^TSS«IRCoi«n&i 

jftbfcfg, n#yh7-A3 14lC<fc-3T«aS3 0 1 

QTfiy h7-AIC«fc<&g»O9S<0BlC«, *ry-f h 

[0 0 5 2] to»33O5*S»0USftfcSfittl/- 
1f-»a*3 0 4IC»i8dn4. -ttT, g«^S®IC 

tona. cois, pjjty h7-Aictt, inBVft^K^ 
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3 0 5*>&l/— !fHB8S3 0 4lC^gT^>. 
tfHflaS3 0 4l;:*l>Ttt. IfiWn^Xr-/ 

3 5 3^ic»¥a^Ea$nr*50, gssssot 

[0 0 5 3] U— !f-#cO|i«tt, U— tf-»W8B3 
3 1 (U— ?f-ffiWS©3 3 lfltte, U-if-fcf-A 

n*8#0U-1f-fc:--A£5 7--3 3 2fcEW<Stf, 10 
l/-lf-fflSS3 0 4 IC&tt£n£S8«3 5 2 

[0 0 5 4] CCTIt Xf-y3 5 3*3 5 4ti$ 

mtoZtlZXi?*. IPS, H3®KB¥ttfl*&A3 
«»:|6l^oTS**fS]SrWr*8tthf-A«:3 5 4Ttk 

*3 5 3±\z&®t<fttz&tiL<»mm±mz\s-*f-%tf 

[0 0 5 5] *f-9tt\,X\t* WflKrFI+v' 
TU— If- (S^2 4 8nm) ^fflMCi^T^*, 

tfe, I/— tf-^oft^oic*n»«coa* 

[0 0 5 6] l/-tf-Jfcfl>«ttJW*7Lfc«. D^;h 
7- A 3 1 4£J::>TSfi£U-tfHBaS3 0 4^e> 

-i»ii3o it* our. 

1 OSfitUIItt, *<Dt6* D#y b7-A3 1 4lCcto JO 

1tVk\Z>f<< h/V^3 1 Ofc^fflT^^Sjftstffrb 
ft*. 

[0 0 5 7] *UT, &&£3 0 1 IC*0 liJ£nfcgfc 
SSSID&g 3 0 3 £ »AT*. ABBS* 3 0 3 T 

73 0 9ttPtt^»L<D«88£LT<fc^. S«Be£3 
0 3 Tttg«£ 9 0*@C*1«»fM<fTfcft*. 
[0 0 5 8] 5«©eS3 0 3TS««9 0K®<ES* 
Rtfn#yh7-A3 1 4?g«£»&£3 0 1 40 

tsoait. *LTWtf. u-if-fflas3 0 4icss 

0 4 £»A£ttfcJSS<h 9 Og^iftat-CSfi^f 
-v3 0 3±£EB3n*. 
[0 0 5 9] ^LTH^f-y3 5 3^3 5 4T*2 

<t9 0gSftoTfc9, B«tLT«-ftU-lf-)IE* 
BWr*Ci:^Te*. CO<k5KLT, #7*g«± 
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[00 6 0] -€*LT\ 8fi*WtfO#y H7-A3 1 4 

S 3 0 1 ICS 0 til L . *KiJD&S 3 0 2 
*. JJllj?&3 0 2TfcL 5 5 0*©fi«TttttfflajWlDA 

en*, ctitt, u-tf-fl©Btf£«k?T»fifcSft 

[0 0 6 1] ttKS3 0 2TOjtDKfla^»7U&X« 
It. D#yh7-A3 1 4lCcfcoT»&g3 0 1 
Stf*. *UT»tii£3 0 7rt<0#iiy M 3 0tiRffl 

[0 0 6 2] K±COjft^«a««ICfTt>n*. *LT, 
»tti£3 0 7flDrtO*-fey h 3 3 0 £fcr?fc£, 
H3 5 5£IBtt. h3 3O»BB0fl«fc»DU 

r. a±o»ftr-aou-if-ai»ia^»7'rft. 
[0 0 6 3] mmm 2 j ^bwc^uth *mb 

©is***, (a) £^T«k5£#7xafi4o 

ltMU *©»BfcTi(MfcUTRfc»*R4 0 2 
£3 0 0 0A©W*lCX/ty*tt*m>TrtRr*. C 
CtH #7*g«4 0 1 tLT3-=>y 7 0 5 9# 
5Xg«*fflfr>*. 

[0 0 6 4] *K«M3XR (a-Sil) 4 0 3£ 
75XVCVDtt*fcttBE»CVDttfc«fcr>T5 0 0 
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